Altered stress responsiveness in adult rats exposed to ethanol in utero: neuroendocrine mechanisms.
In our first studies the activity of the hypothalamo-pituitary-adrenal (HPA) axis was found to be significantly greater in response to certain stressors, including ethanol, in adult rats exposed to ethanol as fetuses (fetal ethanol-exposed [FEE] rats) than in pair-fed-derived or normal controls. Stress responsiveness in FEE rats was examined further by measuring stress-induced analgesia after inescapable footshock. Analgesia was enhanced in adult FEE rats by a prolonged/intermittent naloxone-reversible form of footshock, but not by a brief/continuous naloxone-insensitive form, suggesting that the effect was opioid-mediated. Adult FEE rats showed greater analgesic and plasma corticosterone responses to morphine challenges than control rats. Preliminary results also indicated that when adult FEE rats were exposed daily to the intermittent footshock stress (10 min/day) they consumed significantly more ethanol than controls. Whether the altered stress responsiveness reflects fetal ethanol-induced effects on the development of the HPA axis was determined by measuring brain and plasma content of corticosterone in FEE and control neonates. At birth, in FEE pups, whole brain and plasma corticosterone levels are significantly raised. On postnatal day 7, when basal plasma corticosterone concentrations have attained normal values, FEE rats display blunted corticosterone responses to ethanol administration, indicating persistent effects of the fetal ethanol exposure despite its termination one week previously. The precise contribution of these neonatal hormonal alterations to the long-term effects of fetal ethanol exposure on stress responsiveness remains to be determined.